Aflatoxins (AF) are secondary fungal metabolites produced by Aspergillus flavus or A. parasiticus, and animal exposure to these toxins can result in hepatotoxicosis, mutagenesis, immunosuppression, teratogenesis, or carcinogenesis. Pigs are highly sensitive to the effects of AF, and feeding of AFcontaminated diets can result in altered serum chemistries, reduced clinical performance, and pathologic lesions. 1,2 T-2 toxin is a Fusarium-origin trichothecene mycotoxin that can cause feed refusal, lymphoid necrosis, and damage to the visceral organs, 5 the skin, 6 and the gastrointestinal tract. 7 When environmental conditions are favorable for fungal growth on grain or feed, there is an increased likelihood that multiple mycotoxins could be produced. Because high density swine diets may be formulated from multiple sources, pigs are considered at risk for multiple mycotoxin exposure. When fed in combination, mycotoxins can cause additive, antagonistic, or synergistic responses in pigs not found with the feeding of single-mycotoxin-contaminated diets. 3.4 The objectives of the present study were to investigate the toxicity of AF and T-2 toxin in combination and to describe the major toxic effects of these diets fed to growing barrows for 28 days.
plus T-2 treatments were smaller, were reluctant to eat, had roughened haircoats, and were not as active as the control pigs. By the third week of the study, the T-2-treatment pigs and the AF plus T-2-treatment pigs developed crusted and ulcerated skin on the prepuce, lips, buccal commissures, and snout. These lesions did not seem to cause pain or discomfort during normal daily activities or upon palpation. Two of the AF-treatment barrows became moribund and were euthanized; one during the third week and one during the fourth week. Barrows consuming the control diet gained a mean of 20.9 kg, whereas the AF-alone group gained 9.5 kg, the T-2 group gained 13.7 kg, and the AF plus T-2 group gained 8.1 kg. Although each toxin caused a significant (P < 0.05) decrease in weight gain and the combination was more than either singly, the AF plus T-2 treatment reduction was less than additive. The AF-alone treatment induced increased serum activities of aspartate aminotransferase, alkaline phosphatase, cholinesterase, and gamma glutamyl transferase and depressed serum urea nitrogen, cholesterol, albumin, total protein, phosphorus, potassium, calcium, magnesium, and unsaturated iron binding capacity, whereas the T-2 toxin decreased serum iron and increased serum triglycerides (data not shown). The changes induced by the combination of AF and T-2 were sometimes additive but for the most part could be described as less than additive. The effects of the combination treatment suggest that the primary toxicity was due to AF and not due to T-2 or any synergism. These results arc similar to those of pigs fed various concentrations of AF, those fed a combination of AF and deoxynivalenol, or those fed AF and ochratoxin A. [1] [2] [3] [4] Crusting and ulceration were observed at necropsy on the snout, lips, buccal commissures ( Fig. 1 ), and prepuce ( Fig.  2 ) of the T-2-and AF plus T-2-treatment group barrows. Microscopically, these lesions were characterized by necrosis, ulceration, and desquamation of the superficial layers of stratified squamous epithelium accompanied by a mild to marked infiltration of neutrophils and mononuclear inflammatory cells into the underlying dermis and subcutis ( Fig.  3 ). Secondary infection by opportunistic bacteria was sug-gested as bacterial colonies were present in the necrotic tissues. Similiar lesions have been reported in swine that have had T-2 toxin applied topically; 6 this similarity suggests that cutaneous lesions in the present study may be the result of a contact dermatitis. The T-2 toxin is a highly caustic trichothecene mycotoxin that can also induce gastrointestinal damage;' however, the intestinal tracts of pigs in the present study were not grossly affected. We do not have an explanation for this discrepancy in skin versus gastrointestinal sensitivity. Some detoxification of T-2 toxin does occur in the gastrointestinal tract, and dosages used to produce internal lesions were considerably higher' than those of the present study. The incidence of preputial lesions in the present study suggests that direct T-2 contact from the feed, contact with a major T-2 metabolite (HT-2 toxin) in the urine, or both may have contributed to lesion severity in the T-2-and AF plus T-2-treated barrows.
Grossly, the livers of the AF and AF plus T-2 treatments were pale tan and had accentuated lobular markings. Hepatic tissues from all the AF-alone-treated barrows were characterized histologically by mild to moderately severe periportal and interlobular fibrosis and bile duct hyperplasia, accompanied by the infiltration of mononuclear inflammatory cells into the periportal areas and interlobular septa. Only 3 barrows of the AF plus T-2 treatment had lesions of the same severity as the AF-alone-treated group, suggesting a lesionsparing effect of the toxins when in combination.
In summary, the clinical signs and the clinicopathologic data suggest that AF and T-2 toxin are both toxic to growing barrows, but the combined effect is best described as additive rather than synergistic. The T-2 toxin, whether present as a single contaminant or in combination with AF in the diets of growing barrows, induces severe cutaneous ulceration and on the skin in the areas around the mouth and pre-
Acute iron intoxication in a herd of young bulls
James A. Holter, Thomas L. Carson, Scott T. Witte A herd of 220 225-250-kg cross-bred bulls was assembled from several sources and placed in a feedlot in northwest Iowa. About 1-2 weeks after they had been purchased, some of the animals became ill, and 4 died. Two of the dead animals were taken to the Iowa State University Veterinary Diagnostic Laboratory for postmortem examination. The diagnosis given at that time was acute Pasteurella hemolytica pneumonia. Approximately 1 week after the first animals died, all of the animals were injected intramuscularly (IM) with 6 ml of an injectable erythromycin a and 6 ml of one of 2 hematinic preparations. b,c No records were kept as to which animals received which hematinic product.
The following morning, the owner observed that many of the animals were ill and many refused to eat. Several of the animals were staggering and exhibiting a central nervous disorder. Several of these animals had convulsions and fell to the ground. Within 24 hours, 25 of the animals died. Two live and 3 dead animals from the affected herd were delivered to the Iowa State University Veterinary Diagnostic Laboratory for postmortem examination. The 2 live animals were recumbant and exhibited periodic convulsions. Consistent postmortem findings included a swollen, friable pale liver interspersed with red mottled areas. Some degree of perirenal and cerebral edema was noted in all the animals. There was a fibrinous pleuropneumonia in 1 animal.
Consistent microscopic findings included diffuse hepatocellular swelling, necrosis, and vacuolization with congestion, hemorrhage, and bile retention. Special staining with oil red-O indicated the hepatocyte vacuolization was due to fat accumulation. There was evidence of perivascular edema in the brains of 2 animals. In the lungs of 2 of the animals, there was pneumonia characterized by intra-alveolar and interlobular edema, intra-alveolar accumulations of neutrophils, macrophages, and fibrin, and multifocal areas of necrosis.
Blood samples from the 2 live animals revealed normal acetylcholinesterase activity. Blood ammonia-nitrogen levels were elevated. Serum creatine phosphokinase and aspartate aminotransferase levels were also high ( Table 1) . Liver iron concentrations in all 5 animals ranged from 190 to 235 ppm. The normal range for cattle is 45-300 ppm.
Fluorescent antibody tests on the brain tissue were negative for rabies and pseudorabies viruses. Virus isolation attempts on brain and lung tissue were negative. The fluorescent antibody test on lung tissue of 1 animal for PI 3 virus was positive.
Bacteriological culture of the lungs from 3 animals and the brain of 1 animal revealed the presence of Pasteurella hemolytica.
We believe the history and findings in this case are supportive of a diagnosis of acute iron intoxication. In a previous report, 10 calves weighing 90-125 kg died when given an injectable hematinic (ferrous gluconate, ferric ammonium citrate, copper sulfate, cobalt gluconate, and manganese sulfate in isotonic solution with phenol as a preservative) containing approximately 2.8% elemental iron. 2 In the present case, one-half of the animals received 6 ml of the hematinic containing the same formula as that in a previous report 2 except the elemental iron concentration was 16-18%. That hematinic is labeled as a nutritional supplement for horses. The recommended dose is 1 ml per 45 kg of body weight administered IM or intravenously (IV). The other animals received 6 ml of the hematinic c labeled as containing crude liver injection, vitamin B-12, iron peptonate, thiamine HCl, riboflavin, pyridoxine HCl, D-panthenol, niacinamide, phenol, and benzyl alcohol in isotonic saline solution. The elemental iron concentration, although not stated on the label, was calculated to be less than 1%. This hematinic is labeled for use in cattle, sheep, swine, dogs, and
